ABSTRACT -Background -Since Chagas disease has esophageal manifestations with different degrees of involvement, the best surgical option is controversial, especially for patients with advanced chagasic megaesophagus and recurrent symptoms after previous treatment.
INTRODUCTION
Despite successful government programs to control the vector of Chagas disease, especially in the 1970s and 1980s, Chagas disease remains endemic in 21 Latin American countries, with 16 to 18 million people infected and another 100 million at risk of acquiring the disease (11, 12) . It is estimated that almost eight million people are infected in Brazil, and every year the disease kills a mean of 17,000 people (8) . Eight to 40% of Chagas disease patients have esophageal manifestations with different degrees of involvement, which causes a major socioeconomic problem in our country and reduces the patients' quality of life because of dysphagia, often severe (19, 21) . Therefore, it is important to provide an effective therapy with low morbidity in an attempt to correct the impaired swallowing of these patients. Surgery represents the best form of treatment as it alleviates symptoms and improves nutritional status. This is very evident in non-advanced, treatment-naive
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megaesophagus, for which cardiomyotomy with fundoplication has achieved better outcomes than other techniques, since it is a simpler and more conservative surgery (6, 7, 16) . However, major controversies emerge regarding the best megaesophagus surgery option for patients with symptom recurrence after previous treatment. The proposed alternatives vary depending on the etiology of recurrence. Thus, for non-advanced megaesophagus with symptom recurrence due to incomplete myotomy or fibrosis, laparotomic or laparoscopic myotomy with fundoplication is recommended (4, 15, 18, 29) . Esophagocardioplasty with partial Roux-en-Y gastrectomy proposed by Serra-Doria et. al. (30, 31) for the treatment of first-time or recurrent megaesophagus has become more widely discussed by other authors in the last years (13, 25, 26) . Nevertheless, no series has found a more specific indication for the procedure proposed by Serra-Doria, because the series studied so far included patients with very different grades of megaesophagus, ranging from grade I to more advanced grades (1, 9, 25) . Recently, this led Aquino et al. (5) to propose the esophagocardioplasty technique described by Serra-Doria for non-advanced recurrent megaesophagus. These authors studied 32 patients with recurrent megaesophagus grade II after cardiomyotomy who were submitted to this type of esophagocardioplasty, and 81.4% of the sample presented good outcomes.
For advanced recurrent megaesophagus, the therapy of choice has been esophagectomy without thoracotomy, or esophageal mucosectomy with conservation of the tunica muscularis and esophageal replacement by gastric transposition to the cervical region (2, 3, 20, 22, 24) . Consequently, the following idea emerges: proposing Serra-Doria esophagocardioplasty as the standard therapy exclusively for advanced recurrent megaesophagus in patients who do not have the clinical conditions to undergo more complex surgical techniques, such as esophagectomy or esophageal mucosectomy.
Therefore, the objective of this study was to assess the early and late outcomes of esophagocardioplasty with partial Roux-en-Y gastrectomy, and the systemic and local postoperative complications in a series of patients with advanced megaesophagus and symptom recurrence after myotomy.
METHODS

Casuistic, study type and location, and inclusion and exclusion criteria
This is a descriptive study conducted at the Surgery Service of the Hospital and Maternity Hospital Celso Pierro, of Puc-Campinas-SP-Brazil, from January 1996 to December 2014 after approval of the local Research Ethics Committee. The sample consisted of 19 patients with advanced megaesophagus and symptom recurrence after myotomy. Their clinical conditions enabled them to undergo Serra-Doria esophagocardioplasty. The inclusion criteria were having advanced recurrent chagasic megaesophagus, having undergone the same surgery (cardiomyotomy), and having a postoperative follow-up of at least 1 year. The exclusion criteria were having non-advanced megaesophagus, being treatment naïve, having other non-chagasic megaesophagus etiologies, having a previous surgery other than cardiomyotomy, and being lost to follow-up before the one-year follow-up.
Preoperative assessment
The following parameters were assessed preoperatively: a. (27) . c. Endoscopic assessment: upper gastrointestinal endoscopy showed esophagitis Los Angeles grade A/B in six (36.3%) patients, grade C/D in 11 (57.8%) patients, and normal in two patients. d. Manometric assessment: esophageal manometry showed no relaxation of the lower esophageal sphincter in all nine patients submitted to the procedure, and a mean esophageal contraction amplitude of 8 to 14.5 mmHg.
Preoperative clinical assessment found cardiomyopathy and chronic obstructive pulmonary disease in all patients, so they had no clinical conditions to undergo more complex surgeries, such as esophagectomy. Eleven patients had to receive enteral nutrition for 15 to 25 days before surgery because their weight was 10% lower than the ideal weight.
Surgical technique
The surgery of choice was esophagocardioplasty with partial gastrectomy (Serra-Doria technique), which basically consists of: a. upper midline laparotomy; b. adhesiolysis of previous surgical adhesions and esophageal isolation; c. laterolateral esophagogastric anastomosis in two continuous suture plans by manual technique; d. partial gastrectomy with termino-lateral Roux-en-Y gastrojejunal anastomosis with two continuous suture plans by manual technique; e. closure of the abdominal wall by planes and placement of a contralateral drainage tube.
Postoperative assessment
Systemic and local complications were assessed postoperatively. Systemic complications notably included cardiovascular and pleuropulmonary complications diagnosed by clinical assessment and imaging. Local complications particularly included esophagogastric and gastrojejunal anastomotic leakages and esophagogastric anastomotic stricture.
The leakage and consequent fistula of the esophagogastric and/or gastrojejunal anastomoses were diagnosed by clinical parameters, hemodynamic changes, and gastrointestinal secretion in the abdominal drainage tube 3 to 7 days after surgery. If there were no clinical evidence of anastomotic fistulas after the seventh day, and the patients presented no contrast extravasation from the anastomoses, oral diet was initiated.
Esophagogastric anastomotic stenosis was diagnosed clinically based on the presence of dysphagia thirty days after surgery, confirmed by contrast radiography and upper gastrointestinal endoscopy, both of which evidenced the decrease of the esophagogastric anastomotic diameter.
Late postoperative assessments were conducted 1, 3, and 5 years after surgery to verify the presence of vomiting and impaired swallowing. Dysphagia, when present, was classified as mild (for solid foods), moderate (for soft foods), and severe (for liquid foods).
RESULTS
The sample consisted of 14 (73.6%) males and 5 (26.4%) females aged 63 to 78 years. In the 30 days after surgery, 4 (21%) patients had pulmonary infection, which responded well to specific clinical treatment, and one (5.7%) patient had tachycardia, which was reversed with specific heart treatment but delayed hospital discharge.
Regarding local complications, the esophagus of one patient was perforated during dissection, but the perforation was sutured immediately. The patient recovered well after surgery.
Eighteen (94.7%) patients had no clinical evidence of esophagogastric or gastrojejunal anastomotic fistula in the seven days after surgery. On the seventh day they underwent contrast radiography. Since no contrast extravasation was found at the anastomotic level, oral diet was initiated, starting with liquid foods, then soft foods, and finally solid foods at the patient's request. One (5.7%) patient presented gastrointestinal secretion in the abdominal drainage tube on the sixth day after surgery, characterizing an esophagogastric anastomotic fistula. Since the patient was hemodynamically stable and had no clinical signs of diffuse peritoneal irritation, the patient was submitted to conservative treatment consisting of daily dressings of the surgical incision and parenteral nutrition to maintain adequate nutritional status, as the patient was unable to eat. This treatment continued until the eighteenth day after surgery, when clinical evidence of the fistula had disappeared. On this day, contrast radiography did not evidence any contrast extravasation at the esophagogastric anastomotic level. The patient then initiated oral diet, starting with liquid foods, then soft foods, and finally solid foods at the patient's request.
In the late assessment, conducted up to 5 years after surgery, some patients presented recurrent dysphagia (Table 1) . Only one (5.3%) patient presented mild dysphagia 1 year after surgery. Eight (61.6%) of the 13 study patients presented mild, moderate, or severe dysphagia five years after surgery. The same pattern was found for vomiting, since no patient complained of vomiting in the one-year follow-up, but in the five-year follow-up, seven (53.8%) patients did, and most were of moderate or high intensity.
DISCUSSION
Surgical treatment of recurrent megaesophagus is still very controversial because of technical errors in the first surgery, incorrect choice of surgical technique for a given megaesophagus grade, and great variability of techniques, some of them not very efficacious (23, 29) . Moreover, choosing the ideal surgical technique is difficult mainly because of the different follow-up times, poor local anatomic conditions, patients' poor nutritional status, and ignorance of the previous surgical technique (4, 10, 19) . Since cardiomyotomy is the most common surgery for megaesophagus, most series report the recurrence of dysphagia after this surgery, which is usually a consequence of incomplete myotomy, fibrosis in the esophagogastric junction, and gastroesophageal reflux with esophagitis, especially in patients operated for non-advanced megaesophagus (4, 7, 15, 16, 18, 29) . Symptom recurrence due to incomplete myotomy generally occurs in the first months after surgery. Dysphagia from fibrosis or esophagitis tends to appear 1 or 2 years after cardiomyotomy, as has been reported by many series (4, 6, 16, 23, 28, 29) . Hence, it is important to assess the patient's medical history thoroughly. The study patients were assessed properly: cardiomyotomy was the first surgery in all 19 study patients, and in all of them, symptoms only started to recur 5 years after the procedure. Therefore, recurrence may have stemmed from fibrosis or gastroesophageal reflux.
Some authors have recommended a second cardiomyotomy complemented by partial fundoplication in patients with non-advanced megaesophagus who have symptom recurrence after incomplete cardiomyotomy or fibrosis (4, 7, 15, 16, 29) . Some years ago, Holt & Large (17) suggested the use of Roux-en-Y gastrectomy to treat megaesophagus with severe esophagitis secondary to the cardioplasty recommended by Grondhal (14) . Serra-Doria et al. (30, 31) then recommended this procedure in Brazil, associated with cardioplasty of Grondhal and partial Roux-en-Y gastrectomy to facilitate esophageal emptying and to prevent alkaline reflux to the esophagus. Since then, this procedure has been known in Brazil as the Serra-Doria surgery. This led many authors to choose the procedure for surgery-naive patients or patients with symptom recurrence, often assessing megaesophagus grade properly and indicating the procedure even for advanced megaesophagus (1, 5, 9, 13, 25, 26) . Serra-Doria et al. (30, 31) had the idea for the Serra-Doria surgery based on their experience. The great merit of the present study was the selection of patients with the same disease grade, since the 19 patients of the series had advanced megaesophagus and no clinical conditions to undergo esophagectomy, which would be the procedure of choice for advanced megaesophagus, as it has been recommended by many authors (3, 9, 20, 21, 22, 24) . Patients who are not surgery naïve have many adhesions between the esophagogastric transition and the neighboring structures, making the esophageal dissection more vulnerable to complications, such as perforation, pleural lesion, and consequently, pneumothorax. Additionally, since the esophagogastric transition requires greater dissection, vascularization may be further impaired, possibly resulting in a leakage of the esophagogastric suture and consequently, a fistula, as some series have reported (4, 9, 13, 25) . This was well described by Ponciano et. al. (25) , who analyzed 20 patients with initial and advanced megaesophagus submitted to the Serra-Doria surgery because of symptom recurrence after cardiomyotomy; 10% of their sample had an esophagogastric anastomotic fistula. The patients recovered well with parenteral nutrition and did not require another surgery, despite the long hospital stay (25) . One (5%) patient presented pneumothorax, which required thoracic catheter, but the patient also recovered well. Silva Dória (32) demonstrated his extensive experience with the Serra-Doria technique in 410 patients who had all grades of megaesophagus. Of the four (1%) deaths, one was caused by esophagogastric anastomotic fistula (32) . The esophagus of this specific patient had a very large diameter, which hindered dissection and probably predisposed him to an anastomotic fistula.
This occurrence was also observed in the present sample, since one patient presented a fistula stemming from esophagogastric anastomotic leakage, but he recovered well with conservative treatment despite the long hospital stay. The esophagus of one patient was perforated during surgery, which have resulted from the difficulty of dissecting the structure because of postoperative adhesions and large esophageal diameter. Despite this complication, the patient recovered well and did not have any systemic repercussions, as the perforation was fixed during surgery.
Pulmonary infection, experienced by four patients, possibly stemmed from malnutrition, which manifests in patients with megaesophagus, predisposing them to infections. Some patients also have greater lung vulnerability because of smoking, and these four patients were smokers. This type of complication has also been reported by other authors (4, 5, 9, 25) . The same occurred regarding arrhythmia in one of these patients, which may be explained by his advanced age and associated chagasic heart disease.
Although early assessment revealed few complications for the Serra-Doria procedure, some studies with long-term follow-ups have had difficulties assessing the real benefit of this procedure, which is to correct swallowing. This occurs because some patients are lost to follow-up and some have different megaesophagus grades, which hinders the comparison of outcomes. Ponciano et al. (25) made this very evident: they studies 20 patients with recurrent megaesophagus of different grades and found that 42.2% of the patients presented mild to moderate dysphagia in a mean follow-up time of 22.3 months, and only 29.4% of the patients gained weight. Nevertheless, patients with advanced megaesophagus had greater incidence of symptom recurrence, especially dysphagia. One may infer that these authors could have indicated the SerraDoria procedure for patients with the same disease grade or with less advanced disease to obtain better outcomes. Alves et. al.
(1) also observed good outcomes in 92.5% of 50 patients with advanced megaesophagus, recurrent or not. Yet these same authors mention the importance of long-term followup to confirm the validity of the Serra-Doria procedure for advanced megaesophagus, since the follow-up time was only 30 days after surgery.
As these authors have emphasized, it is important to follow esophagocardioplasty patients for many years to better assess the real incidence of symptom recurrence. Still, this is often hard to accomplish due to losses to follow-up, which also occurred in the present sample: six of the 19 patients did not attend the five-year follow-up.
This long-term symptom recurrence was well demonstrated in the present sample, since 94.7% of the patients had normal swallowing in the one-year follow-up. In the threeyear and five-year follow-ups, only 62.5% and 38.4% of the patients had normal swallowing, and two (15.3%) patients complained of severe dysphagia and weight loss. Vomiting presented a very similar pattern: no patient complained of vomiting in the one-year follow-up, but more than 50% of the patients complained of vomiting in the five-year followup, similar to the preoperative percentage.
Treatment deterioration probably stems from lower esophageal motility in patients with advanced disease and chagasic megaesophagus, as confirmed by many manometric studies (4, 5, 9) . Treatment deterioration was also well evidenced by the present study, as nine patients submitted to esophageal manometry before surgery had mean esophageal contraction amplitude below 15 mmHg.
CONCLUSION
Serra-Doria esophagocardioplasty for the treatment of advanced recurrent megaesophagus had mild postoperative complications and good success rate in the short-term follow-up. In the long-term follow-up, it proved to be a poor surgery choice because of the high incidence of symptom recurrence, compromising quality of life. This procedure should be indicated only for patients with advanced recurrent megaesophagus without clinical conditions to undergo esophageal resection.
Study limitations
The main limitations of this study were the exclusive inclusion of patients with advanced recurrent chagasic megaesophagus and patients who had undergone the same surgery: cardiomyotomy. These selection criteria aimed to homogenize the sample. Another study limitation was the long-term assessment, which allowed assessing all patients 1 year after surgery. Only thirteen of the nineteen patients attended the five-year follow-up, as six were lost to follow-up. For all these reasons this study included only 19 patients.
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